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DETAILED ACTION 

1 . The amendment filed 2/9/06 has been entered. 

Claim Objections 

2. Applicant uses the claim terms "the memory functional element" and "the memory 
functional elements" extensively throughout the new and amended claims. There is no 
antecedent basis for these terms. Applicant apparently intended to use the terms 
"memory functional units," for which there is antecedent basis. 

Double Patenting 

3. The nonstatutory double patenting rejection is based on a judicially created doctrine 
grounded in public policy (a policy reflected in the statute) so as to prevent the 
unjustified or improper timewise extension of the "right to exclude" granted by a patent 
and to prevent possible harassment by multiple assignees. See In re Goodman, 1 1 
F.3d 1046, 29 USPQ2d 2010 (Fed. Cir. 1993); In re Longi, 759 F.2d 887, 225 

USPQ 645 (Fed. Cir. 1985); In re Van Ornum, 686 F.2d 937, 214 USPQ 761 (CCPA 
1982); In re Vogel, 422 F.2d 438, 164 USPQ 619 (CCPA 1970); and, In re Thorington, 
418 F.2d 528, 163 USPQ 644 (CCPA 1969). 

A timely filed terminal disclaimer in compliance with 37 CFR 1.321(c) may be used 
to overcome an actual or provisional rejection based on a nonstatutory double patenting 
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ground provided the conflicting application or patent is shown to be commonly owned 
with this application. See 37 CFR 1 .130(b). 

Effective January 1 , 1994, a registered attorney or agent of record may sign a 
terminaldisclaimer. A terminal disclaimer signed by the assignee must fully comply with 
37 CFR 3.73(b). 

A. Claims 8-13,19-23, and 29-33 are provisionally rejected under the judicially 
created doctrine of obviousness-type double patenting as being unpatentable over 
claims 1-6, 8, and 20-23 of copending Application No. 10/846875 in view of LARSEN 
ET AL. (5,537,350) and MANABE ET AL. (2002/0040992). 

(1) With regard to claims 8-13, Claims 1-6 and 8 of said copending application 
disclose a memory structure with (i) a: side-wall memory array including a plurality of 
side-wall memory transistors and sets of bitlines, each side-wall memory transistor 
having a side-wall portion; (iii) a plurality of switching circuits for transferring the voltage 
to selected sets of the sets, of bitlines of the side-wall memory array; and (iv)-logic 

c 

circuitry for enabling the plurality of switching circuits in a selected sequential order, 
wherein each of the side-wall memory transistors comprises: only a single gate 
electrode formed on a semiconductor layer with a gate insulating film formed on the 
semiconductor layer; a channel region formed below the gate electrode; a pair of 
diffusion regions formed on the both side's of the channel region and having a 
conductive type opposite to that of the channel region; and a pair of memory functional 
units formed on the both sides of the gate electrode and having a function of retaining 
charges, and wherein the side-wall memory transistors are in sets and wherein selected 



Application/Control Number: 1 0/840,1 73 Page 4 

Art Unit: 2826 

switching circuit of the plurality of switching circuits is connected to a selected set of the 
sets of bitlines, and said selected switching circuit of the plurality of switching circuits is 
enabled to transfer a first voltage to the selected set of the sets of bitlines, the selected 
set being coupled to a set of the sets of side-wall memory transistors to be 
programmed, until the set of side-wall memory transistors to be programmed has been 
programmed and the logic circuitry comprises a state machine, the state machine 
enabling each of the plurality of switching circuits such that the voltage is applied 
individually to the sets of bitlines until each set of the sets of bitlines has been 
programmed/and a bit line select circuit coupled to the switching circuit to select bitlines 
of a set to connect to receive the voltage such that the selected bitlines are 
programmed. 

With regard to claim 33, it is noted that on 3/17/06 Applicant amended said claim 1 
of said co-pending application to include the language, "wherein the memoiy functional 
units have a structure selected from the group consisting of an insulatino film including 
an insulator having the function of retaining charges; an insulating film including- at least 
one conductor or semiconductor dot, and an insulating film including a ferroelectriCifilm 
of which inner charge is polarized bv an electric field and in which the polarized state is 
held " (emphasis added). Applicant apparently copied the underscored language 
verbatim from claims 28 and 33 of the amendment he submitted in the instant 
application on 2/9/06, barely five weeks before. 

The language of claims 20-23 (added 3/17/06) of the co-pending application is an 
exact copy of the language of claims 29-32 (added 2/9/06) of the instant application, 
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except that co-pending claims 20-23 depend from copending claim 1 . For this reason it 
may be said that claims 20-23 include all the limitations of claims 29-32 except as 
outlined below. 

Glaims 1-6 and 8 of said copending application do not disclose a charge pump for 
providing a voltage to accumulate negative charges in each memory transistor during a 
programming operation, that the plurality of switching circuits comprise four switching 
circuits, each switching circuit coupled to a corresponding set of four bitlines, or that a 
writing or erasing operation to a selected one of either of the memory functional 
elements formed on both sides of the gate electrode can be executed independently 
from the other unselected memory functional element by controlling each voltage 
applied to the diffusion regions and the gate electrode. 

However, Larsen et al. discloses a memory structure with a charge pump 30 for 
providing a voltage to accumulate negative charges in memory transistors during a 
programming operation and a plurality switching circuits 44,45,46, and 47 for 
transferring the voltage to selected sets of a sets of bitlines of a memory array 
comprising four (44,45,46, and 47) switching circuits coupled to a corresponding set of 
four bitlines (seen without part # in figure 4, note column 8 line 1 1 ). Note figures 2-4, 
column 7 lines 7-40, and column 8 lines 4-17 of Larsen et al. Further, Manabe et al. 
teaches-that it is easy and useful to perform a writing or erasing operation to a selected 
one of either of a pair of memory functional elements 124a, 124b formed on both sides 
of only a single gate electrode 122 independently from another operation performed on 
the other unselected memory functional element, by controlling each of three voltages: 
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1) the source voltage (or, in Applicant's long-winded way, the voltage applied to one of a 
pair of diffusion regions 126a, 126b) 2) the drain voltage (or, in Applicant's long-winded 
way, the voltage applied to the other of the diffusion regions 126a, 126b) and 3) the 
gate electrode. Note figures 1-3 (showing various memory structures) 4a-d (showing 
the applied voltages) 8 (showing a way to independently write to one and then the other 
memory element) and 10 (showing the circuitry needed to accomplish the claimed 
function) of Manabe et al. And of course Manabe et al. explains the value of this 
exercise is to be able to independently address the two bits stored in the pair of memory 
functional elements 124a and 124b. Therefore, it would have been obvious to a person 
having skill in the art to augment claims 1-6 and 8 of said copending application's 
computer system with the charge pump for providing a voltage to accumulate negative 
charges in each memory transistor during a.programming operation and a plurality of 
means for transferring the voltage to selected sets of a sets of bitlines of a memory 
array comprising four switching circuits coupled to a corresponding set of four bitlines 
such as taught by Larsen et al. in order to reduce the amount of current used in 
programming flash EEPROM memory arrays to thus provide a programmable EEPROM 
array with more reasonable current, and to perform the independent write/erase function 
advocated by Manabe et al. in order to independently address the separately stored 
bits. 

(2) With regard to claims 19-23, claims 1-6 and 8 of said copending application 
disclose a structure for providing storage of data with (i) a side-wall memory array 
including a plurality of side-wall memory transistors and sets of bitlines, each side-wall 
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memory transistor having a side-wall portion; (Hi) a plurality of transferring means 
(switching circuits) for transferring the voltage to selected sets of the sets of bitlines of 
the side-wall memory array; and (iv) enabling means (logic circuitry) for enabling the 
plurality of transferring means (switching circuits) in a selected sequential order, 
wherein each of the side-wall memory transistors comprises: only a single gate 
electrode formed on a semiconductor layer with a gate insulating film formed on the 
semiconductor layer; a channel region formed below the gate electrode; a pair of 
diffusion regions formed on the both sides of the channel region and having a 
conductive type opposite to that of the channel region; and a pair of memory functional 
units formed on the both sides of the gate electrode and having a function of retaining 
charges, and wherein the side-wall memory transistors are in sets and wherein selected 
transferring means (switching circuit) of the plurality of transferring means (switching 
circuits) is connected to a selected set of the sets qffbitKhes^and said selected 
transferring means (switching circuit) of the plurality of transferring means (switching 
circuits) is enabled to transfer a first voltage to the selected set of the sets of bitlines, 
the selected set being coupled to a set of the sets of side-wall memory transistors to be 
programmed, until the set of side-wall memory transistors to be programmed has been 
programmed and the enabling means (logic circuitry) comprises a state machine, the 
state machine enabling each of the plurality of transferring means (switching circuits) 
such that the voltage is applied individually to the sets of bitlines until each set of the 
sets of bitlines has been programmed. Claims 1-6 and 8 of said copending application 
do not disclose a charge pump for providing a voltage to accumulate negative charges 
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in each memory transistor during a programming operation, or that the plurality of 
means for transferring the voltage to selected sets of the sets of bitlines of the side-wall 
memory array comprise four switching circuits, a switching circuit is coupled to a 
corresponding set of four bitlines; set of four bitlines, or that a writing or erasing 
operation to a selected one of either of the memory functional elements formed on both 
sides of the gate electrode can be executed independently from the other unselected 
memory functional element by controlling each voltage applied to the diffusion regions 
and the gate electrode. 

With regard to claim 33 (as said claim depends from claim 19), it is noted that on 
3/17/06 Applicant amended said claim 1 of said co-pending application to include the 
language, "wherein the: memory functional units have ajstructu re selected froiri the 
group consisting of an insulating film including an insulator having the function of 
retaining charges, an insulating film including at least one conductor or semiconductor 
dot, and an insulating film including a ferroelectric film of which inherdharge is polarized 
bv ah electric field and in which the polarized state is held" (emphasis added). Applicant 
apparently copied the underscored language verbatim f rom claims 28 and 33 of the 
amendment he submitted in the instant application on 2/9/06, barely five weeks before. 

However, Larsen et al. discloses a structure for providing storage of data with a 
charge pump 30 for providing a voltage to accumulate negative charges in memory 
transistors during a programming operation and a plurality of means (switching circuits 
44,45,46, and 47) for transferring the voltage to selected sets of a sets of bitlines of a 
memory array comprising four (44,45,46, and 47) switching circuits coupled to a 
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corresponding set of four bitlines (seen without part # in figure 4, note column 8 line 1 1 ). 
Note figures 2-4, column 7 lines 7-40, and column 8 lines 4-17 of Larsen et al. Further, 
Manabe et al. teaches that it is easy and useful to perform a writing or erasing operation 
to a selected one of either of a pair of memory functional elements 124a, 124b formed 
on both sides of only a single gate electrode 122 independently from another operation 
performed on the other unselected memory functional element, by controlling each of 
three voltages: 1) the source voltage (or, in Applicant's long-winded way, the voltage 
applied to one of a pair of diffusion regions 126a, 126b) 2) the drain voltage (or, in 
Applicant's long-winded way, the voltage applied to the other of the diffusion regions 
126a, 126b) and 3) the gate electrode. Note figures 1-3 (showing various memory 
structures) 4a-d (showing the applied voltages) 8- (showing a way to independently write 
to one and then the other memory elemeht) and 10 (showing the circu^ 
accomplish the claimed function) of Manabe et al. And of course Manabe et al. explains 
the value of this exercise is to be able to independently address the two bits stored in 
the pair of memory functional elements 124a and 124b. Therefore, it would have been 
obvious to a person having skill in the art to augment claims 1-6 and 8 of said 
copending application's computer system with the charge pump for providing a voltage 
to accumulate negative charges in each memory transistor during a programming 
operation and a plurality of means for transferring the voltage to selected sets of a sets 
of bitlines of a memory array comprising four switching circuits coupled to a 
corresponding set of four bitlines such as taught by Larsen et al. in order to reduce the 
amount of current used in programming flash EEPROM memory arrays to thus provide 
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a programmable EEPROM array with more reasonable current, and to perform the 
independent write/erase function advocated by Manabe et al. in order to independently 
address the separately stored bits. 

B. Claims 1-7, 14-18, and 28 are provisionally rejected under the judicially created 
doctrine of obviousness-type double patenting as being unpatentable over claims 1 0,1 1 
and 13-15 of copending Application No. 10/846875 in view of LARSEN ET AL. 
(5,537,350) and MANABE ET AL. (2002/0040992). 

(1) With regard to claims 1-7, claims 10,11, and 13-15 of said copending application 
disclose a computer system with (A) a CPU; (B) a structure for providing storage of 
data comprising (i) a side-wall memory array including a plurality of side-wall memory 
transistors and sets of bitlines, each side-wall memory transistor having a side-wall 
portion; (iii) a plurality of switching circuits for transferring the voltage to selected sets pf 
the sets Of bitlines of the side-wall memory array; and|(iV)iogic circuitry for enabling the 
plurality of switching circuits in a selected sequential order, wherein each of the side- 
wall memory transistors comprises: only a single gate-electrode formed on a 
semiconductor layer with a gate insulating filrt formed on the semiconductor layer; a 
Channel region formed below the gate electrode; a pair of diffusion regions formed on 
the both sides of the channel region and having a conductive type opposite to that of the 
channel region; and a pair of memory functional units formed on the both sides of the 
gate electrode and having a function of retaining charges, and wherein the side-wall 
memory transistors are in sets and wherein selected switching circuit of the plurality of 
switching circuits is connected to a selected set of the sets of bitlines, and said selected 
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switching circuit of the plurality of switching circuits is enabled to transfer a first voltage 
to the selected set of the sets of bitlines, the selected set being coupled to a set of the 
sets of side-wall memory transistors to be programmed, until the set of side-wall 
memory transistors to be programmed has been programmed and the logic circuitry 
comprises a state machine, the state machine enabling each of the plurality of switching 
circuits such that the voltage is applied individually to the sets of bitlines until each set of 
the sets of bitlines has been programmed, and (C) a system- bus means for transferring 
data'and addresses between the CPU and the structure for providing storage 

With regard to claim 28 it is noted that on 3/17/06 Applicant amended each of said 
claims 10 and 1 1 of said co-pending application to include the language, "wherein the 
memory functional units have a structure; selected from the group consisting of an 
insulating film including an insulator having the function of retaining charges, an 
insulating film including at least one conductor or semiconductor dot, and an insulating 
film including a ferroelectric film of which inner charge is polarized by an electric field 
and in which the polarized state is held" (emphasis added). Applicant apparently copied 
the underscored language verbatim f rom claims 28 and 33 of the amendment he 
submitted in the instant application on 2/9/06, barely five weeks before. 

Claims 10,1 1 , and 13-1 5 of said copending application do not disclose a charge 
pump for providing a voltage to accumulate negative charges in each memory transistor 
during a programming operation, or that the plurality of switching circuits comprise four 
switching circuits, each switching circuit coupled to a corresponding set of four bitlines; 
and a bit line select circuit coupled to the switching circuit to select bitlines of a set to 
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connect to receive the voltage such that the selected bitlines are programmed; or that a 
writing or erasing operation to a selected one of either of the memory functional 
elements formed on both sides of the gate electrode can be executed independently 
from the other unselected memory functional element by controlling each voltage 
applied to the diffusion regions and the gate electrode. 

However, Larsen et al. discloses a computer system with a charge pump 30 for 
providing a voltage to accumulate negative charges in memory transistors during a 
programming operation and a plurality switching circuits 44,45,46, and 47 for 
transferring the voltage to selected sets of a sets of bitlines of a memory array 
comprising four (44,45,46, and 47) switching circuits coupled to a corresponding set of 
four bitlines (seen without part # in figure 4, note column 8 line 1 1 ). Note figures 2-4, 
column 7 lines 7-40, and column 8 lines 4-17 of Larsen et al. Further, Manabe et al. 
teaches that it is easy and useful to perform a writing or erasing operation to a selected 
one of either of a pair of memory functional elements 124a, 124b formed on both sides 
of only a single gate electrode 122 independently from another operation performed on 
the other unselected memory functional element, by controlling each of three voltages: 
1) the source voltage (or, in Applicant's long-winded way, the voltage applied to one of a 
pair of diffusion regions 126a, 126b) 2) the drain voltage (or, in Applicant's long-winded 
way, the voltage applied to the other of the diffusion regions 126a, 126b) and 3) the 
gate electrode. Note figures 1-3 (showing various memory structures) 4a-d (showing 
the applied voltages) 8 (showing a way to independently write to one and then the other 
memory element) and 10 (showing the circuitry needed; to accomplish the claimed 
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function) of Manabe et al. And of course Manabe et al. explains the value of this 
exercise is to be able to independently address the two bits stored in the pair of memory 
functional elements 124a and 124b. Therefore, it would have been obvious to a person 
having skill in the art to augment claims 1-6 and 8 of said copending application's 
computer system with the charge pump for providing a voltage to accumulate negative 
charges in each memory transistor during a programming operation and a plurality of 
means for transferring the voltage to selected sets of a sets of bitlines of a memory 
array comprising four switching circuits coupled to a corresponding set of four bitlines 
such as taught by Larsen et al. in order to reduce the amount of current used in 
programming flash EEPROM memory arrays to thus provide a programmable EEPROM 
array with more reasonable current, and to perform the independent write/erase function 
advocated by Manabe et al. in order to independently address the separately stored 
bits. 

(2) With regard to claims 14-18, claims 10,1 1, and 13-15 of said copending 
application disclose a com puter system with (A) central processing means (a CPU); - (B) 
means (structure) for providing storage of data comprising (i) a side-wall memory array 
including a plurality of side-wall memory transistors and sets of bitlines, each side-wall 
memory transistor having a side-wall portion; (iii) a plurality of transferring means 
(switching circuits) for transferringithe voltage to selected sets of the sets of bitlines of 
the side-wall memory array; and (iv) enabling means (logic circuitry) for enabling the 
plurality of transferring means (switching circuits) in a selected sequential order, 
wherein each of the side-wall memory transistors comprises: only a single gate 
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electrode formed on a semiconductor layer with a gate insulating film formed on the 
semiconductor layer; a channel region formed below the gate electrode; a pair of 
diffusion regions formed on the both sides of the channel region and having a 
conductive type opposite to that of the channel region; land a pair^of memory functional 
units formed on the both sides of the gate electrode and having a function of retaining 
.charges^ and wherein the side-wall memory transistors are in sets and wherein selected 
transferring means (switching circuit) of the plurality of transferring means (switching 
circuits) is connected to a selected set of the sets ^ selected 
transferring means (switching circuit) of the plurality of transferring means (switching 
circuits) is enabled to transfer a first voltage to the selected set of the sets of bitlines* 
the selected set being coupled to a set of the sets of side^wall memon/ transistors to be 
programmed, until the set of side-wall memory transistors to be programmed has been 
programmed and the enabling means (logic circuitry) comprises a state machine, the 
state machine enabling each of the plurality of transferring means (switching circuits) 
such that the voltage is applied individually to the sets of bitlihes until each set of the 
sets of bitljnes has been programmed, and (C) a system bus means for transferring 
data and addresses between the central processing means and the means (structure) 
for providing storage of data. Claims 10,11, and 13-15 of said copending application do 
not disclose a charge pump for providing a voltage to accumulate negative charges in 
each memory transistor during a programming operation, or that the plurality of means 
for transferring the voltage to selected sets of the sets of bitlines of the side-wall 
memory array comprise four switching circuits, each switching circuit coupled to a 
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corresponding set of four bitlines; or that a writing or erasing operation to a selected one 
of either of the memory functional elements formed on both sides of the gate electrode 
can be executed independently from the other unselected memory functional element 
by controlling each voltage applied to the diffusion regions and the gate electrode. 

However, Larsen et al. discloses a computer system with a charge pump 30 for 
providing a voltage to accumulate negative charges in memory transistors during a 
programming operation and a plurality of means (switching circuits 44,45,46, and 47) for 
transferring the voltage to selected sets of a sets of bitlines of a memory array 
comprising four (44,45,46, and 47) switching circuits coupled to a corresponding set of 
four bitlines (seen without part # in figure 4, note column 8 line 1 1 ). Note figures 2-4, 
column 7 lines 7-40, and column 8 lines 4-17 of Larsen et al. Further, Manabe et al. 
teaches that it is easy and useful to perform a writing or erasing operation to a selected 
one of either of a pair of memory functional elements 124a, 124b formed on both sides 
of only a single gate electrode 122 independently from another operation performed on 
the other unselected memory functional element, by controlling each of three voltages: 
1) the source voltage (or, in Applicant's long-winded way, the voltage applied to one of a 
pair of diffusion regions 126a, 126b) 2) the drain voltage (or, in Applicant's long-winded 
way, the voltage applied to the other of the diffusion regions 126a, 126b) and 3) the 
gate electrode. Note figures 1-3 (showing various memory structures) 4a-d (showing 
the applied voltages) 8 (showing a way to independently write to one and then the other 
memory element) and 10 (showing the circuitry needed to accomplish the claimed 
function) of Manabe et al. And of course Manabe et al. explains the value of this 
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exercise is to be able to independently address the two bits stored in the pair of memory 
functional elements 124a and 124b. Therefore, it would have been obvious to a person 
having skill in the art to augment claims 1-6 and 8 of said copending application's 
computer system with the charge pump for providing a voltage to accumulate negative 
charges in each memory transistor during a programming operation and a plurality of 
means for transferring the voltage to selected sets of a sets of bitlines of a memory 
array comprising four switching circuits coupled to a corresponding set of four bitlines 
such as taught by Larsen et al. in order to reduce the amount of current used in 
programming flash EEPROM memory arrays to thus provide a programmable EEPROM 
array with more reasonable current, and to perform the independent write/erase function 
advocated by Manabe et al. in order to independently address the separately stored 
bits. 

C. Claims 24-27 are provisionally rejected under the judicially created doctrine of 
obviousness-type double patenting as being unpatentable over claims 10 and 1 1 of 
copending Application No. 10/846875 in view of LARSEN ET AL. (5,537,350) and 
MANABE ET AL. (2002/0040992), as applied to claims 1 and 14, above, and further in 
view of claims 20-23 of said copending Application No. 10/846875. 

Claims 10 and 11 of copending Application No. 10/846875, Larsen et al. and 
Manabe et al. disclose a memory structure -with all the limitations of claims 24-27 except 
that the pair of diffusion regions are disposed so as to offset, with an end of the gate 
electrode, or to overlap with the memory functional element, wherein an overlap amount 
between the memory functional element and the diffusion region is 10 nm or more, and 
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a distance between an end of the gate electrode and an end of the diffusion region on 
the channel region side is less than 100 nm. 

However, claims 20-23 of said copending Application No. 10/846875 disclose a 
memory structure wherein the pair of diffusion regions are disposed so as to offset with 
an end of the gate electrode, or to overlap with the memory, functional element, an 
overlap amount between the memory functional element and the diffusion region being 
10 nm or more and a distance between an end of the gate electrode and ah end of the 
diffusion region on the channel region side being less than 100 nm. Therefore, it would 
have been obvious to a person having skill in the art to augment the memory structure 
suggested by claims 10 and 11 of copending Application No. 10/846875, Larsen etal. 
and Manabe et al. with the pair of diffusion regions are disposed so as to offset with an 
end of the gate electrode, or to overlap with the memory functional element, wherejn an 
overlap amount between the memory functional element and the diffusion region is 10 
nm or more, and a distance between an end of the gate electrode and an end of the 
diffusion region on the channel region side is less than 100 hm, such as taught by 
claims 20-23 of said copending Application No. 10/846875 in order to facilitate writing 
and erasing the memory functional elements by biasing the gate against said diffusion 
regions to thus provide faster and more accurate access to the data stored in said 
memory functional elements. 

This is a provisional obviousness-type double patenting rejection. 
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Claim Rejections - 35 USC § 103 

4. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

Claims 1-25,28-30 and 33 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over LARSEN ET AL (5,537,350) in view of MANABE ET AL. 
(2002/0040992). 

A. With regard to claims 1-7,24,25,27, and 28 Larsen et al. discloses a computer 
system with (A) a CPU 11 (central processor unit); (B) a memory arrangement 
comprising (i) a memory array including a plurality of memory transistors 28 and sets of 
bitlines (seen without part # in figure 4, note column 8 line 11); (ii) a charge pump 22 for 
providing a voltage to accumu late negative Charges in thefpdrtipn of each memory 
transistor during a programming operation; (iii);a plufality of Witching circuits 44,45,46, 
and 47 for transferring the voltage to selected sets of the sets of bitjihes of the memory 
array; and (iy) logic circuitry 42; for enabling the plurality of switching circuits 44,45,46, 
and 47 in a selected sequential order, wherein the memory transistors 28 are in sets 
and wherein (one selectedjcircuit put;Of the plurality of switching circuits 44,45,46; and 
47 is connected to a selected set of the sets of bitlines, and said selected switching 
circuit of the plurality of switching circuits 44,45,46;; and 47 : is enabled to transfer aifirst 
voltage to the selected set:of the sets of bitlines, the selected set being coupled tola set 
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of the sets of memory transistors 28 to be programmed, until the set of memory 
transistors 28 to be programmed has been programmed and the logic circuitry 42 
comprises a state machine (note figure 4 and column 8 lines 18-25, also see claim 2), 
the state machine enabling each of the plurality of switching circuits 44,45,46, and 47 
such that the voltage is applied individually to the sets of bitlines until each set of the 
sets of bitlines has been programmed, the plurality of switching circuits 44,45,46, and 
47 for transferring the voltage to selected sets of the sets of bitlines of the side-wall 
memory array comprise four (44,45,46, and 47) switching circuits 44,45,46, and 47, a 
switching circuit is coupled to a corresponding set of four bitlines; a bit line select circuit 
(seen without part # in figure 4, note column 8 line 11). coupled to the switching circuit 
to select bitlines of a set to connect to receive the voltage such that the selected bitlines 
are programmed; and (C) a system bus 12 for transferring data and addresses between 
the CPU 11 and the memory arrangement. Note figures 1-4, column 7 lines 7-40, and 
column 8 lines 4-25 of Larsen et al. Larsen et al. does not disclose that each memory 
transistor has a side-wall portion and comprises only a single gate electrode formed on 
a semiconductor layer with a gate insulating film formed on the semiconductor layer; a 
channel region formed below the gate electrode; a pair of diffusion regions formed on 
the both sides of the channel region and having a conductive type opposite to that of the 
channel region; and a pair of memory functional units formed on the both sides of the 
gate electrode and having a function of retaining charges, wherein a writing or erasing 
operation to a selected one of either of the memory functional elements formed on both 
sides of the gate electrode can be executed independently from the other unselected 



Application/Control Number: 10/840,173 Page 20 

Art Unit: 2826 

memory functional element by controlling each voltage applied to the diffusion regions 
and the gate electrode. With further regard to claims 24,25,27 and 28 Larsen et al. does 
not disclose that the pair of diffusion regions are disposed so as to offset with an end of 
the gate electrode and overlap with the memory functional element or that the memory 
functional element is formed by ah insulating film including at least one conductor or 
semiconductor dot. 

However, Manabe et al. discloses a computer system with memory transistors each 
having a side-wall portion (122Aor 122B in figures 1 and 3) and/comprising only a 
single. gate electrode 1 22 formed on a semiconductor layer 1 00 witha gate insulating 
film 12)1 formed on the semiconductor layer 100; a channei re^^ 1 1 0 formed below the 
gate electrode 122; a pair of diffusion regions -126^ both sides of the 

channel region 110 and having a cphductiye type (N+) opposite to that (P-) of the 
channel region 110; and a pair of membi7 functional uni^^^ 125A-B formed oh the both 
sides of the gate electrode 122 and having a function of retaining charges (seSj e.g., 
paragraph 001 1 ), wherein a writing or erasing operation(see, e.g., paragraph 0012) to a 
selected one of either of the memory functional units 125A-B formed on both sides of 
the gate electrode 122 can be executed independently from the other unselected one of 
the memory functional units 125A-B by controlling each voltage applied to the diffusion 
regions 126A-B and the gate electrode 122, wherein the pair of diffusion regions 126A- 
B are disposed so as to either offset with an end of the gate electrode 122 (note figure 
2) or overlap with the memory functional units 1 25A-B (note figure 1) and that the 
memory functional units 125A-B are formed by an insulating film 123A-B including at 
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least one conductor or semiconductor dot (124 A or 124B). With particular regard to 
claim 27 note that in figure 1 note that the distance between an end of gate 1 22 and an 
end of diffusion region 126A is negative (they overlap) and thus less than 100 nm. Note 
figures 1-3 (showing various memory structures) 4a-d (showing the applied voltages) 8 
(showing a way to independently write to one and then the other memory element) and 
.10 (showing the circuitry needed to accomplish the claimed function) of Manabe et al. 
Therefore, it would have been obvious to a person having skill in the art to replace the 
memory transistors of Larsen et al.'s computer system with the memory transistors 
having side-wall portions and comprising only a single gate electrode formed on a 
semiconductor layer with a gate insulating film formed on the semiconductor layer; a 
channel region formed below the gate electrode; a pair of diffusion regions formed on 
the both sides of the channel region and having a conductive type opposite to that of the 
channel region; and a pair of memory functional units formed on the both sides of the 
gate electrode and having a function of retaining charges, wherein a writing or erasing 
operation to a selected one of either of the memory functional elements formed tin both 
sides of the gate electrode can be executed independently from the other unselected 
memory functional element by controlling each voltage applied to the diffusion regions 
and the gate electrode wherein the pair of diffusion regions are disposed so as to offset 
with an end of the gate electrode and overlap with the memory functional element or 
that the memory functional element is formed by an insulating film including at least one 
conductor or semiconductor dot, such as taught by Manabe et al. in order to allow the 
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write cycle to reference drain 21 or source 20 and memory functional unit 18 during 
write operations to thus provide better more efficient write operation. 

B. With regard to claims 8-13,29,30,32 and 33 Larsen et al. discloses a memory 
structure with (i) a memory array including a plurality of memory transistors 28 and sets 
of bitlines (seen without part # in figure 4, note column 8 line 1 1 ); (ii)a charge pump 22 
for providing a Voltage to accumulate negative charges in the portion of each memory 
transistor during a programming operation; (ili) a plurality of switching bircuits 44,45,46, 
and 47 for transferring the voltage to selected sets of the sets of bitlines of the memory 
array; and (iv) logic circuitry 42. for enabling the plurality of switching circuits 44,45,46, 
and 47 in a selected sequential order, wherein the memory transistors 28 are in sets 
and wherein (one selected circuit out of the plurality of switching circuits 44,45,46, and 
47 js connected to a selected set of the setstpf bitlinesv andlsaid seielfete^ switching 
circuit of the plurality of switching circuits :44;45,46 r and 47 is enabled to transfer a first 
voltage to the selected set of the sets of bitlines, the selected set being cbupied to a set 
of the sets of memory transistors 28 to be programmed, Until the set , of memory 
transistors 28 to be programmed has been programmed and the logic circuitry 42 
comprises a state machine (note figure 4 and column 8 lines 18-25, also see claim 2), 
the state machine enabling each of the plurality of switching :Circuits 44,45,46, and 47 
such that the voltage is applied individually to the sets of bitlines untileach set of the 
sets of bitlihes has been programmed, the plurality of switching circuits 44,4,5,46, and 
47 for transferring the voltage to selected sets of the sets of bitlines of the side-wall 
memory array comprise four (44,45,46, and 47) switching circuits 44,45,46, and 47, a 
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switching circuit is coupled to a corresponding set of four bitlines; and further cpmprising 
a bit line select circuit (seen without part # in figure 4, note column 8 line 1 1 ). coupled to 
the switching circuit.to select bitlines of a set to connect to receive the voltage such that 
the selected bitlines are programmed. Note figures 1-4, column 7 lines 7-40, and 
column 8 lines 4-25 of Larsen et al. Larsen et al. does not disclose that each memory 
transistor has a side-wall portion and comprises only a single gate electrode formed on 
a semiconductor layer with a gate insulating film formed on the semiconductor layer; a 
channel region formed below the gate electrode; a pair of diffusion regions formed on 
the both sides of the channel region and having a conductive type opposite to that of the 
channel region; and a pair of memory functional units formed on the both sides of the 
gate electrode and having a function of retaining charges, wherein a writing or erasing 
operation to a selected one of either of the memory functional elements formed on both 
sides of the gate electrode can be executed independently from the other unselected 
memory functional element by controlling each voltage applied to the diffusion regions 
and the gate electrode. With further regard to claims 29,30, and 33 Larsen et al. does 
not disclose that the pair of diffusion regions are disposedisb as to offset with an ehdof 
the gate electrode and overlap With the memory functional element or that the memory 
functional element is formed by an insulating film including at least one conductor or 
semiconductor dot. 

However, Manabe et al. discloses a memory structure with memory transistors each 
having a side-wall portion (122A or 122B in figures 1 and 3) and comprising only a 
single gate electrode 122 formed on a semiconductor layer 1 00 with a gate insulating 
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film 121 formed on the semiconductor layer 100; a channel region 110 formed below the 
gate electrode 122; a pair of diffusion regions 126A-B formed oh the both sides of the 
channel region 1 1 0 and having a conductive type (N+) opposite to that (P-) of the 
channel region 110; and a pair of memory functional units 125A-B.formed on the' both 
sides of the gate electrode 122 and having a function of retaining charges (see, e:g:', 
paragraph 0011), wherein a writing or erasing operation(see, e.g. j paragraph 0012) to a 
selected one of either of the memory functional units 125A-B formed on both sides of 
the gate electrode 122 can be executed independently from the other unselected one of 
the memory functional units 125A-B by controlling each voltage applied to the diffusion 
regions 126A-B and the gate electrode 122, wherein the pair of diffusion regions 1 26A- 
B are disposed so as to either offset with an end of the gate electrode 122 (note figure 
2) or overlap with the memory functional units 125A-B (note figure 1 ) and that the 
memory functional units; 125A-B are formed by an insulating film 1 23A-B including at 
least one conductor or semiconductor dot (124A or 124B). With particular regard to 
claim 32 note that in figure 1 note that the distance between an end of gate 122 and an 
end of diffusion region 1 26A is negative (they overlap) and thus less than 1 00 rim.: Note 
figures 1-3 (showing various memory structures) 4a-d (showing the applied voltages) 8 
(showing a way to independently write to one and then the other memory element) and 
10 (showing the circuitry needed to accomplish the claimed function) of Manabe et al. 
Therefore, it would have been obvious to a person having skill in the art to replace the 
memory transistors of Larsen et al.'s memory structure with the memory transistors 
having side-wall portions and comprising only a single gate electrode formed on a 
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semiconductor layer with a gate insulating film formed on the semiconductor layer; a 
channel region formed below the gate electrode; a pair of diffusion regions formed on 
the both sides of the channel region and having a conductive type opposite to that of the 
channel region; and a pair of memory functional units formed on the both sides of the 
gate electrode and having a function of retaining charges, wherein a writing or erasing 
operation to a selected one of either of the memory functional elements formed on both 
sides of the gate electrode can be executed independently from the other unselected 
memory functional element by controlling each voltage applied to the diffusion regions 
and the gate electrode wherein the pair of diffusion regions are disposed so as to offset 
with an end of the gate electrode and overlap with the memory functional element or 
that the memory functional element is formed by an insulating film including at least:^ 
conductor/or semiconductor dot, such as taught by Manabe et al. in order to allow the 
write cycle to reference drain 21 or source 20 and memory functional unit 18 during 
write operations to thus provide better more efficient write operation. 

C. With regard to claims 1 4-1 8,24,25,27 and 28 Larsen et al. discloses a computer 
system with (A) central processing means (CPU 11 );: (B> means (structure) for 
providing storage of data comprising (i) a memory array including a plurality of memory 
transistors 28 and sets of bitfines (seen without part # in.figure 4, note column 8 line 11); 
(ii) a charge pump 22 for providing a voltage to accumulate negative charges in the 
portion of each memoryJransistbr during a programming operation; (iii) a plurality of 
transferring means (switching circuits 44,45,46, and 47) for transferring the voltage to 
selected sets of the sets of bitlines of the memory array; and (iv) enabling means (logic 
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circuitry^) for enabling the plurality of transferring means (switching circuits 44,45,46, 
and 47) in a selected sequential order, wherein the memory transistors 28 are in sets 
and wherein selected transferring means (one selected circuit out of 44,45,46, and 47) 
of the plurality of transferring means (switching circuits 44,45,46, and 47) is connected 
to a selected set of the sets of bitlines, and said selected transferring means (switching 
circuit) of the plurality of transferring means (switching circuits 44,45 ; 46, and;47);is 
enabled to transfers first voltageto the selected set of the sets^of bitlines, the selected 
setbeing coupled to a set of the sets of memory transistors 28 to be programmed;, until 
the set of memory transistors 28 to be programmed has been programmed and the 
enabling means (logic circuitry 42) comprises a state machine (note figure 4 and column 
8 lines 18-25, also see claim 2), the state machine enabling each of the plurality of 
transferring means (switching circuits 44,45;46, and 47) such that the voltage ;is*applied 
individually to thesets of bitlihes until each set of the sets of i bitlines has; been 
programmed, the plurality of transferring means^^ 

transferring the voltage to selected sets of the sets of bitlines of theiside-wall me 
array comprise four (44,45,46, and 47) switching circuits 44,45,46, and 47, a switching 
circuit is coupled to a corresponding set of four bitlines; and (C) a system bus 12 
means for transferring data and addresses between the central processing means and 
the means (structure) for providing storage of data. Note figures 1-4, column 7 lines 7- 
40, and column 8 lines 4-25 of Larsen et al. Larsen et al. does not disclose that each 
memory transistor has a side-wall portion and comprises only a single gate electrode 
formed on a semiconductor layer with a gate insulating film formed on the 
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semiconductor layer; a channel region formed below the gate electrode; a pair of 
diffusion regions formed on the both sides of the channel region and having a 
conductive type opposite to that of the channel region; and a pair of memory functional 
units formed on the both sides of the gate electrode and having a function of retaining 
charges, wherein a writing or erasing operation to a selected one of either of the 
memory functional elements formed on both sides of the gate electrode can be 
executed independently from the other unselected memory functional element by 
controlling each voltage applied to the diffusion regions and the gate electrode. With 
further regard to claims 24,25, and 28 Larsen et al. does not disclose that the pair of 
diffusion regions are disposed so as to offset with an end of the gate electrode and 
overlap with the memory functional element or that the memory functional element is 
formed by an insulating film including at least one conductor or semiconductor dot. 

However, Manabe et al. discloses a computer system with memory transistors each 
having a side-wall portion (122A or 122B in figures 1 and 3) and comprising only a 
single gate electrode 122 formed on a semiconductor layer 100 With a gate insulating 
film 121 formed on the semiconductor layer 100; a channel region 1 10 formed below the 
gate electrode 122; a pair of diffusion regions 126A-B formed on the both sides of the 
channel region 110 and having a conductive type (N+) opposite to that (P-) of the 
channel region 110; and a pair of memory functional units 1 25A-B formed on the both 
sides of the gate electrode 1 22 and having a function of retaining charges (see, e.g., 
paragraph 0011), wherein a writing or erasing operationfsee, e.g., paragraph 0012) to a 
selected one of either of the memory functional units 125A-B formed on both sides of 
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the gate electrode 122 can be executed independently from the other unselected one of 
the memory functional units 125A-B by controlling each voltage applied to the diffusion 
regions 126A-B and the gate electrode 122, wherein the pair of diffusion regions- 126A- 
B are disposed so as to either offset with an end of the gate electrode 122 (note figure 
2) or overlap with the memory functional units 125A-B (note figure 1) and that the 
memory functional units 125A-B are formed by an insulating film 123A-B including^at 
leastone conductor or semiconductor dot (124A or 124B). regard to 

claim 27 note that in figure 1 note that the distance between an end of gate 122 and an 
end of diffusion region 126A is negative (they overlap) and thus less than 100 nm. Note 
figures 1-3 (showing various memory structures) 4a-d (showing the applied voltages) 8 
(showing a way to independently write to one and then the other memory element) and 
1 0 (showing the circuitry needed to accomplish the claimed function) of Manabe et al. 

Therefore, it would have been obvious to a person having skill in the art to replace 
the memory transistors of Larsen et al.'s computerisystem with the memory transistors 
having side-wall portions and comprising only a single gate electrode formed on a 
semiconductor layer with a gate insulating film formed on the semiconductor layer; a 
channel region formed below the gate electrode; a pair of diffusion regions formed on 
the both sides of the channel region and having a conductive type opposite to that of the 
channel region; and a pair of memory functional units formed on the both sides of the 
gate electrode and having a function of retaining charges, wherein a writing or erasing 
operation to a selected one of either of the memory functional elements formed on both 
sides of the gate electrode can be executed independently from the other unselected 
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memory functional element by controlling each voltage applied to the diffusion regions 
and the gate electrode wherein the pair of diffusion regions are disposed so as to offset 
with an end of the gate electrode and overlap with the memory functional element or 
that the memory functional element is formed by an insulating film including at least one 
conductor or semiconductor dot, such as taught by Manabe et al. in order to allow the 
write cycle to reference drain 21 or source 20 and memory functional unit 18 during 
write operations to thus provide better more efficient write operation. 

D. With regard to claims 19-23,29,30,32, and 33 Larsen et al. discloses a structure 
for providing storage of data with (i) a memory array including a plurality of memory 
transistors 28 and sets of bitlines (seen without part # in figure 4, note column 8 line 1 1 ); 
(ii) a charge pump 22 for providing a voltage to accumulate negative charges in the 
portion of each memory transistor during a programming operation; (iii) a plurality of 
transferring means (switching circuits 44,45,46, and 47) for transferring the voltage to 
selected sets of the sets of bitlines of the memory array; and (iv) enabling means (logic 
circuitry 42) for enabling the plurality of transferring means (switching circuits 44,45,46, 
and 47) in a selected sequential order, wherein the memory transistors 28 are in sets 
and wherein selected transferring means (one selected circuit out of 44,45,46, and 47) 
of the plurality of transferring means (switching circuits 44,45,46, and 47) is connected 
to a selected set of the sets of bitlines, and said selected transferring means (switching 
circuit) of the plurality of transferring means (switching circuits 44,45,46, and 47) is 
enabled to transfer a first voltage to the selected set of the sets of bitlines, the selected 
set being coupled to a set of the sets of memory transistors 28 to be programmed, until 
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the set of memory transistors 28 to be programmed has been programmed and the 
enabling means (logic circuitry 42) comprises a state machine (note figure 4 and column 
8 lines 18-25, also see claim 2), the state machine enabling each of the plurality of 
transferring means (switching circuits 44,45,46, and 47) such that the voltage is applied 
individually to the sets of bitlines until each set of the sets of bitlines has been 
programmed, the plurality of transferring means (switching circuits 44,45,46, and 47) for 
transferring the voltage to selected sets of the sets of bitlines of the side-wall memory 
array comprise four (44,45,46, and 47) switching circuits 44,45,46, and 47, a switching 
circuit is coupled to a corresponding set of four bitlines. Note figures 1-4, column 7 lines 
7-40, and column 8 lines 4-25 of Larsen et al. Larsen et al. does not disclose that each 
memory transistor has a side-wall portion and comprises only a single gate electrode 
formed on a semiconductor layer with a gate insulating film formed on the 
semiconductor layer; a channel region formed below the gate electrode; a pair of 
diffusion regions formed on the both sides of the channel region and having a 
conductive type opposite to that of the channel region; and a pair of memory functional 
units formed on the both sides of the gate electrode and having a function of retaining 
charges, wherein a writing or erasing operation to a selected one of either of the 
memory functional elements formed on both sides of the gate electrode can be 
executed independently from the other unselected memory functional element by 
controlling each voltage applied to the diffusion regions and the gate electrode. With 
further regard to claims 29,30, and 33 Larsen et al. does not disclose that the pair of 
diffusion regions are disposed so as to offset with an end of the gate electrode and 
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overlap with the memory functional element or that the memory functional element is 
formed by an insulating film including at least one conductor or semiconductor/dot. 

However, Manabe et al. discloses a structure for providing storage of data with 
memory transistors each having a side-wall portion (122A or 122B in figures 1 and 3) 
and comprising only a single gate electrode 1 22 formed on a semiconductor layer 1 00 
with a gate, insulating film 121 formed on the semiconductor layer 1 00; a channel iregion 
1=10 formed below the gate electrode 122; a pajr of diffusion regions 1 26A-B formed on 
the both sides of the channel region 110 and having a conductive type (N+) opposite to 
that (P-) of the channel region 1 10; and a pair of memory functional units 125A-B 
formed on the both sides of the gate electrode 122 and having a function of retaining 
charges (see, e.g., paragraph 0011), wherein a writing or erasing operation (see, e.g.; 
paragraph 0012) to a selected one of either of the memofy functional uhifs l 25A-B 
formed on both sides of the gate electrode 122 can be executed independently from the 
other unselected one of the memory functional units 125A-B by controlling each voltage 
applied to the diffusion; regions: 126A-B and the gate electrode 122, wherein the pajr of 
diffusion regions 126A-B are disposed so as to either offset with an end of the gate 
electrode 122 (note figure 2) or overlap with the memory functional units 125A-B (note 
figure 1) and that the memory functional units 125A-B are formed by an insulating film 
1 23A-B including at least one conductor or semiconductor dot (124A br ? 124B). With 
particular regard to claim 32: note that in figure 1 note that the distance between an end 
of gate 122 and an end of diffusion region 126A is.negative (they overlap) and thus less 
than 100 nm. Note figures 1-3 (showing various memory structures) 4a-d (showing the 
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applied voltages) 8 (showing a way to independently write to one and then the other 
memory element) and 10 (showing the circuitry needed to accomplish the claimed 
function) of Manabe et al. 

Therefore, it would have been obvious to a person having skill in the art to replace 
the memory transistors of Larsen et al.'s structure for providing storage of data with the 
memory transistors having side-wall portions and comprising only a single gate 
electrode formed on a semiconductor layer with a gate insulating film formed on the 
semiconductor layer; a channel region formed below the gate electrode; a pair of 
diffusion regions formed on the both sides of the channel region and having a 
conductive type opposite to that of the channel region; and a pair of memory functional 
units formed on the both sides of the gate electrode and having a function of retaining 
charges, wherein a writing or erasing operation to a selected one of either of the 
memory functional elements formed on both sides of the gate electrode can be 
executed independently from the other unselected memory functional element by 
controlling each voltage applied to the diffusion regions and the gate electrode wherein 
the pair of diffusion regions are disposed so as to offset with an end of the gate 
electrode and overlap with the memory functional , element or that the memory functional 
element is formed by an insulating film including at least one conductor or 
semiconductor dot, such as taught by Manabe et al. in order to allow the write cycle to 
reference drain 21 or source 20 and memory functional unit 18 during write operations 
to thus provide better more efficient write operation. 



Application/Control Number: 10/840,173 Page 33 

Art Unit: 2826 

Response to Arguments 

5. Applicant's arguments with respect to claims 1-33 have been considered but are 
moot in view of the new ground(s) of rejection. 

Conclusion 

6. Applicant's amendment necessitated the new ground(s) of rejection presented in this 
Office action. Accordingly, THIS ACTION IS MADE FINAL. See MPEP § 706.07(a). 
Applicant is reminded of the extension of time policy as set forth in 37 CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period will expire on the date the advisory action is mailed, and any 
extension fee pursuant to 37 CFR 1 .136(a) will be calculated from the mailing date of 
the advisory action. In no event, however, will the statutory period for reply expire later 
than SIX MONTHS from the date of this final action. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Thomas L. Dickey whose telephone number is 571-272- 
1913. The examiner can normally be reached on Monday-Thursday 8-6. 
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If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Nathan J. Flynn can be reached on 571-272-1915. The fax phone number 
for the organization where this application or proceeding is assigned is 703-872-9306. 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published 
applications may be obtained from either Private PAIR or Public PAIR. Status 
information for unpublished applications is available through Private PAIR only. For 
more information about the PAIR system, see http://pair-direct.uspto.gov. Should you 
have questions on access to the Private PAIR system, contact the Electronic Business 
Center (EBC) at 866-217-9197 (toll-free). y 
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